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TAL: tyrosine ammonia lyase from Rhodotorula
glutinis
C3H: 4-coumarate 3-hydroxylase from
Saccharothrix espanaensis
COMT: caffeic acid O-methyltransferase from
Arabidopsis thaliana
4CL: 4-coumarate-CoA ligase from A. thaliana
DCS: diketide-CoA synthase from Curcuma longa
CURS 1: curcumin synthase 1 from C. longa









sModule 1: [Ferulic acid] = 1325 µM
Module 2: [Curcumin] = 1530 µM
Mono-culture: [Curcuminoids] = 19 µM
Co-culture: [Curcuminoids] = 126 µM
[Umbelliferone] = 263 µM
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• Low yields and purity
• Limited by seasonality
• Limited by pests and 
extreme weather
































Co-culture population was 
followed due to curcuminoids 
production and by blue-white 











































Curcuminoids production in co-culture
Co-culture  Co-culture 2 Co-culture 1 Co-culture 
1:1              1:1               1:2                2:1
E. coli
pAC-4CL + pET28-GST-C2’H (+ pCDFduet_TAL)
























































































pCDFduet_TAL + pRSFduet_C3H_COMT 
Co-culture 2:
pRSFduet_TAL_C3H + pACYCduet_COMT
